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both patients the VDRL titre was of the order of 1:4,000. These cases with exceptionally high VDRL agglutination represent a rare form of BFP reaction and it appears that the CLF antibodies are not always present. We had an opportunity of retesting a case reported by Wilkinson (1954) . While a high VDRL titre had persisted for 18 years, we were unable to demonstrate any cardiolipin fluorescence, but there were antinuclear antibodies to a titre of 1:2,000. The more usual patients with chronic BFP reactions suffer from collagen disorders and tend to have rather low VDRL results. In the cases in which mitochondrial fluorescence was present, it could not be absorbed out with cardiolipin.
The cardiolipin fluorescence test may be clinically useful in deciding if a latent syphilitic should be regarded as having early (infectious) or late latent (non-infectious) syphilis. This may be important in tracing sexual contacts. The test can also be helpful in the diagnosis of early seronegative primary syphilis and likewise infectious relapsing cases. The rapidity of fall of the CLF titre may give an indication of the efficacy of treatment. (Venereal Diseases Reference Laboratory (PHLS),
The London Hospital, Ashfield Street, London El)
The Role of Sorbent in the Absorbed Fluorescent Treponemal Antibody (FTA-ABS) Test
During infection with syphilis, two types of antibody detectable by indirect immunofluorescence tests with treponemes are produced. One is specific for Treponema pallidum and the other pathogenic treponemes; the other is a groupreactive antibody which reacts with T. pallidum and with a wide variety of cultivable and commensal treponemes because of shared antigens. The group-reactive antibody is also found in most normal, non-syphilitic sera at a low titre, probably being produced in response to the normal flora of commensal treponemes. In the fluorescent treponemal antibody (FTA-200) test described by Deacon et al. (1960) , sera were tested at a dilution of 1:200 to get above the normal threshold of group antibody. This test had a good specificity but was relatively insensitive and has been largely replaced by the absorbed fluorescent treponemal antibody (FTA-ABS) test described by Hunter et al. (1964) . In this, sera are tested at a dilution of 1:5 after absorption of group antibody. Reports on the performance and scope of the test have been reviewed by Hunter et al. (1968) . Deacon et al. (1966) , evaluating the test on 2,252 defined sera in parallel with the treponemal immobilization (TPI) test, considered it to be more sensitive than and as specific as the TPI test. Originally, ultrasonically disintegrated Reiter treponemes were used to remove group antibody. These were later replaced by a heated and concentrated culture filtrate of Reiter treponemes, and this reagent (sorbent) is now generally used. It was thought to owe its activity to the presence of antigenic material set free from the treponemes, but Cannefax et al. (1968) reported that the uninoculated medium in which the treponemes were grown would also block the union of group antibody in normal serum with T. pallidum. This was confirmed by Wilkinson & Ferguson (1968) and by Rathlev (1968) and led to a re-examination of the means by which sorbent exerts its effect.
Methods
The technique of the FTA-ABS test and of the standardization of reagents for use in it were those described in the Manual of Tests for Syphilis (US Dept of Health, Education and Welfare 1969). All reagents were prepared in the laboratory. Reiter treponemes for preparation or sorbent and ultrasonicate were grown in Rajkovic's (1966) medium. Sonicates were standardized on the lines laid down for sorbent.
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Results
Evidence for the presence o.f Reiter antigens in sorbent: Gel diffusion tests were set up in which sorbent, a sonicate of Reiter treponemes and sonicate which had been boiled for 30 minutes were tested against an antiserum prepared against Reiter treponemes and against a high titred human syphilitic serum (Fig 1) . The sorbent produced a rather diffuse precipitin line against the anti-Reiter serum which showed reactions of identity with the main lines given by the two sonicates; the unheated sonicate gave two faint additional lines which were not present with the other reagents. Control tests with sorbent made from uninoculated medium gave no lines of precipitation, nor were these produced by the reagents in tests against human or rabbit syphilitic sera.
Fixation of complement by sorbent and anti-Reiter serum was also demonstrated, but not with sorbent and human syphilitic serum, although this was of a high titre and gave a strongly positive Reiter protein complement-fixation test.
These results show that Reiter antigens are present in sorbent. During its preparation the culture is autoclaved and concentrated by heat, so that any remaining antigens will be heat stable. The unheated sonicate gave two faint lines which were absent after it had been boiled; these presumably represent heat labile antigens.
Stickle (unpublished) has noted that the effect of sorbent in preventing the binding of group antibody in normal sera to T. pallidum is partly reversible on dilution. This was confirmed in the test shown in Table 1 . Normal non-syphilitic sera were diluted 1:5 in sorbent and in sonicate at their working titres and the mixtures left at room temperature for 30 minutes and then serially diluted in distilled water before application to the T. pallidum antigen. The intensity of fluorescence was compared with that given by the same dilutions of the sera in saline. With sonicate as the diluent, subsequent dilution did not affect the readings, but dilution of the serum-sorbent mixtures resulted in a slight but definite increase in the intensity of fluorescence. Sorbent has a high osmolarity, and it seemed possible that this might exert a nonspecific effect in hindering the union of group antibody with the treponemes. Simple dilution of sera 1:5 in 10% sodium chloride was found to abolish the reactivity of some normal sera but also reduced the fluorescence given by syphilitic sera. An aliquot of sorbent was dialysed against buffered saline for 24 hours and reduced to its original volume with carbowax. Untreated and dialysed sorbents were titrated against normal and syphilitic sera under the conditions of the FTA-ABS test for assaying sorbent activity (Table 2) . Dialysis greatly lessened, but did not completely abolish the ability of sorbent to block the union of group antibody in the normal serum with T. pallidum. Gel diffusion tests on dilutions of the two sorbents against anti-Reiter serum gave precipitin lines of similar intensity, showing that antigenic material was still present in the sorbent after dialysis. (1970, unpublished) has developed a 'synthetic' sorbent composed of 10% choline chloride in buffered saline with added glycerin and glucose. This gave similar results to the conventionally prepared sorbent in 81 % of parallel tests on 213 sera. Tests on the individual components showed that the choline chloride and the concentrated buffer could hinder the reactivity of normal sera but not the glucose or glycerin. How this reagent acts is not known; an antigen-antibody reaction seems not to be involved. From these observations it is thought that the ability of sorbent to block the union of group antibody in normal sera with T. pallidum may be due to two factors: (I) An antigen-antibody reaction with the heat-stable antigenic material from Reiter treponemes that it contains. (2) A nonspecific effect from the high concentration of salts and protein breakdown products which are present in it. From the results of dialysis it seems likely that the latter plays an important part. sera, the group antibody often predominates over that specific for T. pallidum (Deacon & Hunter 1962 , Wilkinson & Rayner 1966 and, in these, sorbent may not completely remove the group component (Table 3) . The group antibody level of 58 TPI-reactive sera was measured in indirect FA tests with Reiter treponemes as antigen. FTA-ABS tests with sorbent were then performed, the absorbed sera being tested both against T. pallidum and against Reiter treponemes to check the completeness of removal of group antibody.
Residual fluorescence with Reiter treponemes was regularly seen when the group antibody titre was 135 or greater, and its intensity paralleled the level of group antibody in the sera. From the practical point of view such incomplete removal of group antibody may not be of much importance with strongly reactive sera; this is not true of sera giving weakly reactive or borderline results. With these, it is essential to know that group antibody has been completely removed before weak fluorescence with T. pallidum can be attributed to specific antibody.
SONKCATE
Relative Potency ofSorbing Agents Checkerboard titrations of an anti-Reiter serum were carried out against dilutions of (a) sorbent, (b) an ultrasonicate of Reiter treponemes and (c) the 'synthetic' sorbent under the conditions of the FTA-ABS test (Fig 2) . From these results it is clear that the ultrasonicate of Reiter tre-RBIERNT ponemes was considerably the most effective agent for blocking the union of anti-Reiter antibody with T. pallidum. This confirms the observations of Fribourg-Blanc (1969 Table 4 . These sera form a very selected group and include a high proportion giving only weak or borderline reactions with sorbent; they do not reflect the general performance of the FTA-ABS test. The tests with sonicate showed a much closer agreement with those of the TPI test than did the tests with sorbent; this was most marked among the sera which were TPI-negative. However, 50 sera gave positive or doubtful results when absorbed with sonicate although the TPI test was found negative. The clinical information supplied with the specimens was usually too meagre to draw any firm conclusions, but 13 of the patients had a history of treated treponemal disease or had conditions which might well have been syphilitic. In a further 1 the Reiter protein complement-fixation test was reactive. The results in this series of 'difficult' sera suggest that the results with sonicate were considerably more reliable than those with sorbent.
The Unity or Plurality ofGroup Anti-treponemalAntibody If anti-treponemal antibody present in normal sera is produced in response to the commensal treponemal flora of the human host, it is likely to include antibodies of different but related specificities, some which can react with T. pallidum because of antigens shared by members of the species Treponema. This raises the question whether absorption of sera with antigenic material from a single species, the Reiter treponeme, can remove all such group-reactive antibody. Deacon & Hunter (1962) found this to be so with antisera to T. pallidum, T. microdentium and T. zuelzere. Meyer & Hunter (1967) studied the antigenic relationships of 14 strains of cultivable treponemes, including 3 oral strains, by immunofluorescence techniques; they demonstrated the presence of a shared antigen which could be removed by absorption of the antisera with Reiter treponemes, but the reactivity of the absorbed sera with T. pallidum was not studied. Kiraly et al. (1967) have reported work which suggests a multiplicity of shared antigens and that absorption with Reiter treponemes may not remove all group antibody from some sera. They suggest that a combination of Reiter and other commensal treponemes may be a more effective reagent for this than Reiter treponemes alone.
Summary and Conclusions
The sorbent used in the FTA-ABS test to remove group-reactive anti-treponemal antibody has been shown to contain antigenic material from Reiter treponemes. While this may act by a true antigen-antibody reaction, nonspecific effects, due to the high osmolarity of the sorbent, are thought to play an important part.
Sorbent does not necessarily remove all group antibody from syphilitic sera, especially when these are strongly reactive. The importance of the demonstration of the complete removal of group antibody from sera giving borderline or weakly reactive results in the FTA-ABS test is stressed.
An ultrasonicate of Reiter treponemes was found to be a more effective and more reliable reagent than sorbent. Unfortunately difficulties in the production of sonicate in sufficient quantities limit its use in practice. The ideal reagent should be one which will specifically remove all groupreactive antibody from sera; this would permit quantitation of results and so enhance the value of the FTA-ABS test.
